sUMMARY Samples of serum from 885 normal healthy blood donors were tested for the presence of soluble immune complex-like material by a solid-phase Clq binding assay. The majority of donors (93 Y.) had low or undetectable levels of Clq binding activity in their sera, but 6 % had levels that were clearly outside the normal distribution. When these individuals were retested after several weeks half of them still had elevated levels of Clq binding activity.
Assays for the detection of immune complexes using human Clq adsorbed to the surface of plastic tubes (the solid-phase Clq assay) have been described by Svehag, ' Farrel et al., 2 Zubler et al., 3 and Hay et al.4 We used a modification of the solid-phase Clq binding assay with staphylococcal protein A as a probe to detect immune complex-like activity.
The aims of this study were to define a normal range for immune complex-like activity and, using the data obtained, to decide how to define a normal value clinically or statistically. We examined sera from 885 blood donors; a study of such magnitude has not previously been documented.
Material and methods

SERUM SAMPLES
Serum samples were obtained from 885 normal healthy blood donors attending the Blood Transfusion Centre, Royal Infirmary, Edinburgh. Samples were separated and stored initially at 4°C overnight and then at -40°C.
clq Clq was prepared from human serum by the rapid purification method of Yonemasu and Stroud.5 It was precipitated three times in the presence of chelating agents at low ionic strength, and the purified protein was stored at -40°C. The purity of the preparation was assessed by immunodiffusion, and trace amounts of IgG and IgM were present: < 0 005 mg/ml IgG and < The purity of the IgG was assessed by immunoelectrophereses using a polyvalent anti-human serum, and trace amounts of albumin and IgM were present.
RADIOIODINATION OF PROTEIN A
Radioiodination of protein A was performed using a modification of the chloramine T method of Hunter and Greenwood.6 Fifty microlitres aqueous protein A (1 mg/ml) (Pharmacia Fine Chemicals, Sweden) was labelled with 1 mCi 125I (10,ul) (Radiochemicals, Amersham) by the addition of 5 ,tl chloramine T (008 mg/ml) (BDH) in PBS. The reaction was stopped, after mixing for 1 minute, by the addition of 50 ,u sodium metabisulphite (1 mg/ml) (BDH) in PBS. Of 5% bovine serum albumin in PBS 250 ,ul was added to the reaction mixture, and the iodinated protein was separated from free iodine by gel filtration on Sephadex G25. The coefficient of variation in Clq binding of increasing amounts of heat-aggregated IgG was <15%, and the mean percent difference for 10 replicates of a known positive sample was 5 %.
EFFECT OF STORAGE AND FREEZE-THAWING ON SERUM SAMPLES
Sera from 10 normal healthy donors were stored in multiple aliquots of 1 ml at 40C overnight or at -40°C. The effects of storage overnight at 4°C and of repeated freeze-thawing cycles were evaluated.
Data analysis using Student's paired t test showed that there was no significant increase in Clq binding activity when serum samples were stored overnight at 4°C compared to fresh serum samples (0-20 < p < 040). There was, however, significantly higher Clq binding activity after one freeze-thaw cycle (0-05 < p < 0-025) and even greater significance after two freeze-thaw cycles (0-05 < p < 0-01).
ESTIMATION OF A NORMAL RANGE
Using the modified Clq binding assay, we examined the sera from 885 normal healthy individuals. Analysis of the Clq binding activity data showed that there was a continuous range of results, the majority of blood donors (94%) having low levels of activity within a narrow band (Fig. 2) .
Since the data obtained from these normal individuals cannot be described statistically by Gaussian or log-Gaussian curves, non-parametric methods for estimating a normal range were applied. (Fig. 3) . Statistical analysis of the Clq binding data in normal individuals was by non-parametric methods. These can be applied to estimate a normal range, regardless of the underlying form of the statistical population from which the data were obtained. Any 'bumps' in the distribution curve of normal indi- 
